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ABSTRACT

Function of attention in infants is explored.
Assuming (1) that infants respond differently to novel situations
than to familiar ones; (2) that the infant's pattern of response is a
partial reflection of the process of acquiring a perceptual memory of
the stimulus, and (3) that sex differences may occur in the rate of
habituation, 120 infants either 12 or 18 weeks old received five
presentations of a standard stimulus. After this, when the infant -
displayed a fixation of less than 3 seconds, the number of additional
trials needed established their habituation criteria. Discrepancies
of 0,1.2, or 3 arbitrary units were introduced on the next trial.
Results indicate that while young infants took longer to habituate
than clder ones, they showed no differences in resgonse to
discrepancies. If a new stimulus is presented before habituation is
complete, infants respond differently than they would otherwise do.
Conclusions are (1) Sex differences may reflect differences in
maturation rates, (2) Developmental processes during the first few
months of life may influence memorizing more than using what is
learned and (3) Infants may moderate discrepancies by ignoring those
he is not ready to assimilate. (DJ)
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Habituation and the Response to Discrepancy: Implications for

Memory, Retrieval, and Processing Perceptual Inforation!

* Robert B. McCall
Fels Research Institute
3

For scveral years research i our labogatoty on the study of the dis.:ribu-
tion of attention in human infants has prcceeded under a few working assumptions.
I-‘irs':, we assuned infants respond differentially to novel relative to faxiliar
stizu'l, and that the intensity of response follows an inverted-U function of
the zagnitude of discrepancy (Figure 1). Second, if the familiar stimulus ig
prescatad repetitively to the infant as part of the familiarization process, ﬁhe
pattern of habituation which the infant dieplays (typically a progressive decline
in response with repeated presentations) is a partial rcflection of the process
of acquiring a perceptual pemory engram of that stimulus. Third, there may be
sex differcnces in the rate of habituation and/or the responsc to discrepancies.
Evidence supporting these working assumptions has been presented by McCall (1971).
I wan: to take this opportunity to present some extensions and qunlif;catic'\s on
these working hypotheses.

The Relationship between Habituation Pattern and the Response to Discrepancies

McCall and Kagan (1970) gave 4-month infants five exposures to a standard:.
stizulus prior to the introduction of a discrepancy. Subjects were a priori .

divided into thrce groups which we may call one-trial habituation, habituation,

\ 1. Paper preseated as part of tha ~ymposium: "Perceptual-cognitive processes in

the iafant,” American Psychological Association, Honolulu, September, 1972. This

‘):escarch supported in part by PHS grants HD 04160 to the author, RR 05537 and
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the more rapid the process of habituation the greater the responsc to now
stimuli. One interpretation of this result is that the behavioral phenozeron

of habituation reflects the acquisition of a perceptual memory: Those infant.
who habituated displayed behavior that testified to their acquisition o:; a momoty
for the standard which permitted them to respond differentially to a new stizulus,
vhereas infants who did not habituate did not display behavier that would indi-
cate that they recognized the new stimulus as being different from the familiac
stimulus. Uow ver, is the cause of the relationship between habituation rate

and response to discrepancy the cognitive status of the mesory engr;iu for the
standard or some presumably less cognitive 1ndivﬁual difference that determines
both behaviors?

To assess :hi..s possibilicy 1nf5nt.s were presented the standard sticulus
during the familiarization phase until they reached a behavioral eriterisn of
habituation. Five presentations of the standard stimulus were required regard-
less of the infant’s tshavior. Thereafter, when the infant displayed two consccu-
tive trials on which his fixation time was less than 3 seconds, the habituation
criterion was said to be reached arnd a discrepancy of either 0, 1, 2, or 3 arbis-
rary units was introduced on the next trial. & total of 120 infants, cither 12
or 18 wecks of age, were secen. The stimuli, pictured in Figure 3, were conceived
to be on a dimension of graded similarity to one another, and infants were either
presented with Stimulus A as their standard with Stimuli B, C, or D as the dis-
crepant sticulus, or Stimulus D as their standard with Stizmuli C, B, or 4 as the
discrepant stimlus.

Age. The results indicated that while young infants took lomger to habitu-

ate to the criterion than did older infants, there was no difference betweea the

-ages with respect to their response to discrepancies. Thus, whatever develop=ental

processes transpired between 12 and 18 weeks, they apparently had a greater irmgact
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on the process of acquiring a memory ecagraz for the standard than they did on
the retrieval and use of vthat engran in processing x;ew stimull,

Other data are consistent with such a hypothesis. For example, Papousek
(1961) has shown that while there were marked age differeaces in the rate of
conditioning head rotation, the process of extinction was remarkably similar
across several ages in the first year of life. In addicion, Siqueland (1969)
gave infants access to a pacifier, which when sucked would present or terminate
_a visual stizulus. Once asymptotic responding was achieved, a new visual sti_.uulus
was suddenly introduced as a reinforcer. Wpile the general level of response dif-
fered for one- and four-month infants, there was no interaction between age and
the relative increase in sucking in response to the introduction of the new stimu~
lus. These data support the current observation to the extent that they all
deconstrate comparability across age for behavior which requires retrieval and
use of an slready learned perceptual or associative mexory.

Habituation pattern; A second result was the difference between rapid and
slow habituators, vhere these groups were defined by relatively few or Mn.y trials
of the standard before the criterion of habituation was attained. The distribution
of looking tizes to the several uasnitud;s of discrepancy for rapid and slow habi-
tuators are presented in Figure 4. Note first that both groups showed a differen~
tial response to discrepancies versus the familiar standard. This indicates that
1f slow habituators are allowed to reach the same behavioral criterion of habitua-~
tion as rapid habituators, they too respond positively to the introduction of a
new scimulus. Blending this observation with the previous result one hypothesizes:
1f a new stizulus is presented befcre habituation is complete, infants do not re~-
spond to such stizuli in the saze way as they would if they were thoroughly

faziliarized with the standard stimulus.

Aruitoxt provided by Eic:

Sccond, the response patte
trend that clearly supports the
thesis. Although there is an ap
tors, the only significant trend
tors responded relatively more t
tors. This may be interpreted t
more familiarization trials with
stand:n"d and therefore were more
of extreme discrepancies than ra
lace that rapid habituators may
ancies which their perceptual-co
showing a more mature response p
because of data to be presented
Long-term Yamiliarizatica

Let us turn tc another sct
‘arized infants between their thi
a stizulus and then :cs.tcd with
standard plus three graded discr
enced infants was compared with
(Figure 5) indicated that the e
decelerations to discrepancies |
tion of the discrepancy hypothe:
response to the stizuli as a fu
required to remenber the famild:
days between faniliarization an
linic for performing such a tasi

regard.




tandard than they did on

w stiouli.

s. For cxample, Papousek
crences in the rate of

was remarkably similar
ition, Siqueland (1969)

‘ould present or terminate
ileved, a new visual stimulus
sneral level of response dif-
teraction between age and
troduction of the new stimu-
1@ extent that they all
Eh requires retricval and
ZOTY.

fference between rapid and

clatively few or many trials

5 attained. The discribuction ,

acy for rapld and slow habi-
:h groups showed a differen-
: ndard. This indicates that
i:1oral criterion of habitua=
to the introduction of a
ous result one hypothesizes:
aplete, infants do not rve-

£ they were thoroughly

ERIC

Aruitoxt provided by Eic:

e

Second, the response pattern for the rapi¢ habituators is a ghadratic
trend chat clearly supports the iaverted-U prediction of the discrepancy hvpo-~
thesis. Although therc is an apparent inflection in the curve for slow habjtua-
tors, the omly stgnificani trend in cheir pattern {s lincar. Thus, slovw haditua-
tors responded relu:ively ‘uotc to the largest discrepancy than did rapid habituva-
tors. This may be interpreted to mean that somchow slow habituators, having had
nore familiarization trials with the standard had a “better” memory of that
standard and therefore were more capable of taking in information in the forn
of extreme discrepancies than rapid habituators. Alternatively, one might specu-
late that rapid habituators may also habituate more rapidly to extreme discrep-
ancies which their perceptual-cognitive systen cannot process and are ‘thercforc
showing a more mature rcsp.onse pattern. I favor the latter hypothesis, largely
because of data to be preseated below.
long-term Familiarization

Let us turn to another set of studies. In 1967, McCall and Kagan famili-
arized infants betwecen their third and fourth month birthdays in their home wvith
2 stinulus and then tested with a series of stimuli including tkat same familiar
standard plus three graded discrepancies from it. The bchavior of these experi-
enced infants was compared with that of non-familiarized controls. The results
(Figure 5) indicated that the experienced females responded with greater cardiac
decelerations to discrepancies in o manner consonant with the faverted-U predic-
tion of the discrepancy hypothesis, whercas boys did not show any dificrestial
response to the stimuli as a function of familiarization. Since infants were
required to remezber the familiar standard over a span of as much as one to tvo
days between familiarization and testing, perhaps 4 wonths of age was a lover

linic for performing such a task and girls were more advanced than boys in this

regard.
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These data have sc¢

This interpretation was tested in a subscquent study in which infants were
: observed in the literatu

given an inicial exposure to the test stimuli followed by a two-week (rather than
. ) rates betwcen males and

one-zonth) hede familiarization experience with the standard stimulus. The post-
qualitative éifferences

test was given at & and 5 1/2 months of age. In addition, mothers were outfitted
- the discrepancy hypothes
. with a stopwatch and asked to record how tuch their infant actually looked at the .
- . : since it was displayed b

=§° standard stizulus during the home fanmiliarization. On the basie of thesc records
fically note in this reg

infants were classified into two groups, one composed of infants who did not look
discrepancies may be a d

very long at the standard and displayed rapid habituation to it Juring the home

rapid habicuacion patter
faniliarization period and one group of infants who looked a long time at the :
. a) these infants display
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standard and did not show habituation during the home phase.
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The sticuli used in the experisent are displayed in Figure 6. The differ-
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. ! ance" to moderate discre
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rapid habictuvacirg infants responded positively to the discrepancies relative to
acquisition of a mature «

the faniliar standard whereas long looking-nonhabituating infants cither did not
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froz a maturelv formed =
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3 wvas tzue for younger girls, and with the exception of the gencral level of response,
‘ or cmerging memories.
the relative response pattern for 4-month girls was identical to that for 5 1/2-
PRI Conclusions
‘-7 . : conth males. There appears to be a six-week developmental phase difference for
These data represe
i boys and girls. Howaver, both habituation groups of older girls showed an iaverted-U-
. set of assumptions. Fir
.. pattern of rosponse in accordance with the discrepancy hypothesis. Note that the
' ally since some obscerved
difference between rapid and slow habituators is quite analogous to the difference
of development. Sccond,
"! between these groups in the short-ters familiarization context presented carlier
fow months of life =may h:
.. » in Figure 4. |
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These data have several implications. First, many of the sex diffcerences

.ich infants were

observed in the literaturc may be reflections of differences in developzental
week (rather than C
B rates betwcen males and fecales rather than an indication of cndurimg or pervasive
zulus. The post- : .
qualitative differences betwecen the sexes. Second, the inverted-U prediction of
s were outfitted

the discrepancy hypothesis appears to be a developmentally more mature patiern
Lly looked at the :
since it was displayed by the older and presuzably more advanced females. Speci-

of these recovds
fically note in this regard that avoiding perceptual exposure to relatively extreme
who did not look
. discrepancies may be a developmentally older response. Third, the short looking-
during the home
: rapid habituation pattern also may be a more mature rcsponse patteran for twd rcasons:
2 time at the
2) these infants displayed a devclopaentally older response to diserepancy and b)

the parents of these infants averaged two more years of education than the parents
6. The differ-

of long looking-nonhabituating infants. Fourth, some infants displayed "gaze avoid-
rpancies from it !
ance” to noderate discrepancics whereas other infants showed perceptual approach
+ function of : .
) behavior to these same stimuli. 1If it i{s assumed that short looking-rapid habitua-
‘s short looking- )

: tion is a more maturc habituation pattern and that such behavior evidences the

es relative to
acquisition of a maturc memory ecngram, then it may be that zoderate discrepancies
either did not :

from an immature memory-are perceptually avoided whereas thosc same discrepancics
jl zoderate dis-

from a maturely formed memorv engram are perceptually approached. This would sug-

months. The same .
gest that the infant “tunes out" stiruli that might interfere with weakly forzad
level of responsc,
or emerging memorics.
that for 5 1/2-
Conclusions

diffcrence for )
) These data represeat several extensions and qualifications on our working
showed an i{nverted-U- .
set of assumptions. First, it may be instructive to study the sexcs development-
. Note thar the |
: ally since some observed sex differcnces may reflect contrasting rates or phascs <‘
to the difference
of developzent. Sccond, developmental and maturational processes during the first
esented garlier
fow months of 1ife may have greater impact upon the process of acquiring a memory

engram than on the retrieval ard use of that engram in processing ncw stizuli.
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Fron an evolutionary standpoint, it scezs quite reasonable to protect young
organisnn from Cluttering thefr memory store with onprams which are not absolutely
necessary for their survival. However, if a stimulus is so imposing that it does
becoze encoded, the young as well as the older infant apparently is capable of re-
tricving and using that stizulus to process new scimuli. Third, it my be just as
izportant for us to study what the infant chooses not to look at as it is for us
to study what he will look at. It is possible that with development infants tune
out extreme discrepancies because they cannot readily relate those stimuli to
existing mezory engraxs. Further, some infants perceptually avoid moderate dis-
crepancies whereas other infants perceptually approach those same discrepancieé.
parﬁaps as @ function of the maturity of the memory emgram to which the infant
telates the new imput. If chac memory is immature, he may avoid looking at moder-
ate discrepancies, vhereas he may approach those same stimuli if the standard is
firzly encoded.

It is now hackneyed to deny William James's famous belief that the perceptual
world of the iafant is a "blooming, buzzing confusion.” Actually, his world ap-
pears highly structured and consunmatély adaptive. The blooming, buzzing confusion
was (and probably still is) in the eye of the adult beholder -- the infant is un-
douttedly doing fine.
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